C12H31Cl3CoN2,monoclinic, P121/c1(no. 14), a =12.694(2) Å, b =11.186(3) Å, c =13.178(3) Å, b =92.48(1)°, V =1869.5 Å 3 , Z =4,Rgt(F) =0.056, wR ref (F 2 ) =0.135, T =213 K.
Source of material
In a2 50 mL three-necked flask 0.336 go fa nhydrous CoCl2 (Aldrich) and 0.906 go fcis-(NH t BuP(m-N t Bu)2PNH t Bu)w ere suspended (dissolved) in 50 mL toluene [8] . To this suspension was added by syringe 1.5 mL of NEt3 (Aldrich) and the ensuing mixture was refluxed under nitrogen for 14 h. The dark blue solution was filtered warm and then kept at 60°Cu ntil dark-blue, block-shaped, crystals had formed (m.p. 78°C, yield 18 %). Elemental analysis -found: C, 38.82 %; H, 8.56 %; N, 7.39 %; calc. for C12H31Cl3CoN2:39.09 %; H, 8.48 %; N, 7.60 %.
Discussion
Tetrahedral cobaltate(II) ions, particularlyhomoleptic ones bearing four halide ligands,are ubiquitous in coordinationchemistry [1] . During the syntheses of transition metal bis(amido) complexes we isolatedadark blue, crystalline solid, which upon single-crystal analysis was shown to be at riethylammoniumt richloro(triethylamino)cobaltate(II), namely [HNEt3] [CoCl3NEt3] . To the best of our knowledge, this is the first example of an X-ray structurallycharacterized cobaltate ion, bearing three halide ions and one tertiary amine ligand. The compound formation can be rationalized by the initial ligation of CoCl2 with the bis(amino)-cyclodiphosphazane cis-( t BuHNP(m-N t Bu)2PNH t Bu) which generates HCl. The HCl presumably combines with NEt3 to form [HNEt3]Cl, and upon chloride transfer to CoCl 2 (NEt 3 )furnishes the titlecompound. At first glace the salt appears to consist of van der Waals radius separated cations and anions, without any additional contacts. Closerinspection, however, reveals the presence of weak, chelating hydrogen bonds between the hydrogen atom of the trietylammonium cationand two of the metal's chloride ligands [2, 3] . Thesehydrogen bonds are mainly responsible for the more acute Cl1-Co-Cl2 bond angle (104.05(5)°)and the longer Co-Cl1 (2.268(1) Å)and Co-Cl2 (2.281(1) Å)bonds, versus Co-Cl3 (2.245(1) Å). The cobalt-chloride bonds are somewhat longer than thoseintetrachlorocobaltate(II) ions of related ammonium salts, where they span the range of 2.229(9) Å -2.282(2) Å [4] [5] [6] [7] . We ascribe this lengthening to the greater steric crowdinginthis triethylamino-substituted complex ion. Both the cation and the anion are tetrahedral with only minor deviations from ideal tetrahedral environment.The triethylamine moiety occurs in this salt as part of both the cation and the anion, and it shows Cs symmetry in the former and C 1 symmetry in the latter. The lower symmetry in the anion is likely due to the repulsive interactions with the chlorideligands of the cobaltate ion. Despite being coordinated by decidedly different Lewis acids, namely, H + in the cation and CoCl 3 -in the anion, the NEt 3 moieties are remarkably similar in both their bond lengths and their bond angles. 
